Telomere dysfunction and telomerase activation in cancer--a pathological paradox?
Telomerase is expressed in more than 90% of human cancers. Telomere maintenance by this enzyme is believed to safeguard genomic integrity in neoplastic cells. Nevertheless, many telomerase-expressing tumours exhibit chromosomal instability triggered by short, dysfunctional telomeres, implying that active telomerase is not sufficient for preserving a functional telosomic nucleoprotein complex in cancer cells. We here examine three possible solutions to this ostensible paradox. First, prior to telomerase activation, telomere erosion may have evolved to a level where telomeric repeat sequences are too short to provide a functional substrate for telomerase enzyme activity. Second, mechanisms other than the continuous telomere erosion counteracted by telomerase may contribute to rapid shortening of telomere repeats. Third, dysfunction of telomere-regulating proteins may result in direct telomere uncapping. Moreover, telomerase may contribute to tumour development also through mechanisms unrelated to telomere length maintenance. Taken together, the available data on the role of telomerase in cancer strongly support that inhibition of this enzyme is a feasible strategy for cancer therapy.